The experiment was conducted with 2 replications and 54 genotypes of wheat consisting 10 lines, 4 testers and their 40 crosses made in line X tester mating fashion in randomized block design during growing seasons 2014-2015. Spike length recorded the highest value of broad sense heritability while Canopy temperature index reported the highest value of genetic advance as a percent of mean and also reported highest phenotypic and genotypic coefficient of variation. Genotypic path analysis revealed that test weight and weight of grain/spike exhibited positive and strong association with grain yield and highest positive direct effects on grain yield. The selection for yield contributing test weight and weight of grain/spike must be given preference along with grain yield for speedy improvement grain yield.
INTRODUCTION
Wheat is the principal food crop in most areas of the world and also occupies prominent position in Indian agriculture after rice. It is nutritionally important cereal essential for the food security, poverty alleviation and for livelihoods. It is widely cultivated as staple food crop among the cereals and is contributing about 30% to the food basket of the country. India is the second largest producer of wheat in the world with the production around 75 million tonnes during the last decade and it is a major contributor to the food security system in India, occupying nearly 30.37 million hectares, producing 90.78 million tonnes and productivity 29.89 q/ha and in Madhya Pradesh, grown in 5.56 million hectares with production of 13.37 million tonnes and productivity of 24.05 q/ha [1] . The substantial improvement in production is utmost necessary not only to meet ever-increasing food requirement for domestic consumption but also for export to earn foreign exchange. To feed the growing population, the country's wheat requirement by 2030 has been estimated at 100 million metric tonnes and to achieve this target, wheat production has to be increased at the rate of <1 per annum [2] .
The extent of genetic variability has been considered as an important factor which is an essential pre-requisite for a successful hybridization aimed at producing high yielding progenies. The selection of parents becomes more difficult if the improvement is made for a polygenetically controlled complex character like grain yield. Since efficient selection of genetically superior individuals requires an adequate phenotypic variance in the base population and sufficient high heritability. Correlation studies along with path analysis provide a better understanding of the association of different characters with grain yield. Correlation is useful in disclosing the magnitude and direction of the relationship between various yield contributing traits and yield. While path coefficient (or) standardized partial regression coefficient that measures the direct effect of a predictor variable upon its response variable and the second component being the indirect effect(s) of a predictor variable [3] . Therefore the efforts were made to study the extent of variability, heritability and the possible amount of genetic gain expected to occur during the selection for yield improvement. At the same time, an attempt was made to analyze grain yield and its attributing traits of wheat by correlation and path coefficient analysis. [4] . The character association was estimated from variance and covariance components as given [5, 6] While the direct and indirect effects of component traits up on grain yield were measured by path analysis as described by Dewey & Lu [3] .
MATERIALS AND METHODS

Experiment
RESULTS AND DISCUSSION
Phenotypic and Genotypic Coefficient of Variation (PCV and GCV)
Genetic variability is a prerequisite for any breeding program. It provides not only a sound basis for selection but also provides some valuable information regarding selection of diverse parent to be used in hybridization program. Wide range of variability for yield and yield components is also necessary to isolate significantly superior genotype for commercial cultivation to be used as a parent in hybridization for combination breeding to develop high yielding varieties / hybrids and to create useful genetic diversity for further selection. Phenotypic and genotypic coefficient of variation is used for the assessment of variability. Data presented in 
Heritability (Broad Sense) and Genetic Advance
Heritability provides information about the degree of inheritance of particular traits from parents to their offspring. Broad sense heritability is an important parameter for selection of parent. Selection based phenotypic values of the characters depend upon heritability and genetic advance, which are the result of breeding value and their inter-play with environment. Traits with high heritability and intense desirable correlation would give correlated response as a result of which selection process to be hastened. The estimates of broad-sense heritability% have been presented in Table 1 . The percentage heritability in broad sense ranged from 73.88 to 99.11 and the maximum value of heritability was recorded for the character spike length followed by grain yield per plant, test weight, plant height, grains per spike, biological yield, harvest index, weight of spikes per plant, canopy temperature index, 1 st inter-node length, days to maturity, days to heading, tillers per plant and weight of grains per spike.
In Table 1 , the data of expected genetic advance over mean (%) ranged from 2.08 to 25.80. Higher genetic advance as percent of mean was expected for canopy temperature, harvest index. The moderate genetic advance as percent of mean was observed for spike length, grains per spike, test weight, grain yield per plant, tillers per plant, 1 st inter-node length, weight of spike per plant, weight of grains per spike, biological yield, and plant height. Low genetic advance for days to maturity and days to heading.
Heritability are useful in predicting the transmission of characters from the parent to their offspring, while, genetic advance help in understanding the type of gene action involved in the expression of characters. In the present research work, high heritability was accompanied with high genetic advance for characters viz., canopy temperature index, harvest index, spike length, grains per spike, test weight, grain yield per plant, tillers per plant, 1 st inter-node length, weight of spike per plant, weight of grains per spike, biological yield and plant height indicated that most likely heritability is due to additive gene action and selection may be effective. High heritability with low genetic advance for days to heading and days to maturity, indicating presence of non additive gene action, high heritability was exploited due to favourable influence of environment rather than genotype and selection for such traits may not be rewarding. . Present finding are in confirmation with Zeeshan et al., [9] , Nukasani et al., [7] and Singh et al., [10] 
Correlation Analysis (PCV and GCV)
Correlation studies provide information about degree and direction of association of yield contributing characters. This information is useful to plant breeder in selection of elite genotype from genetic population. Phenotypic and genotypic correlation coefficient among grain yield per plant and its contributing characters are presented in Table 2 and Table 3 . Phenotypic correlation is the observable correlation between two variables. It includes both genotypes and environmental effect and therefore, differs under different environmental condition so it is less stable than genotypic correlation. It revealed that grain yield showed significant and positive association with four yield contributing characters viz., test weight (0.9895); weight of spike/plant (0.8565); weight of grains/spike (0.7921) and harvest index (0.7667). Selection for these characters may lead instant yield improvement of wheat crop. Character viz., spike length (-0.4579), grain/spike (-0.3757) and days to maturity (-0.3077) exhibited negative and significant association with grain yield, indicating that the direct selection for these characters may not be helpful for improving the yield.
Genotypic correlation is an inherent association between two variables. It is more stable and is of paramount importance to the plant breeder to bring about genetic improvement in one character by selecting other character of pair that is genetically correlated. It revealed that grain yield was established positive and significant [12] and Singh et al., [10] 
Path Analysis
Path coefficient analysis provides the information about the cause and effect situation in understanding the cause of association between two variables; it permitted the examination of the direct effect of various characters on yield as well as their indirect effects via other component traits. Thus though the estimates of direct and indirect effect, it determines the yield component. It also estimates of residual effects measure the role of other possible independent variables which are not included in the study. (Table 4) revealed that direct and indirect effects for various traits on grain yield revealed that weight of spike/plant exhibited highest positive direct effect on grain yield (0.9842) followed by canopy temperature index (0.4933), biological yield (0.3583), test weight (0.1360), grains/spike (0.0682), 1st internode length (0.0460) and harvest index (0.0308). Direct effect of days to heading on grain yield was negative (-0.0527) but recorded positive indirect effect on grain yield via canopy temperature index (0.1217) and tillers/plant (0.0196). Similarly days to maturity (-0.0715), plant height (-0.0995), tillers/plant (-0.1365), spike length (-0.0863) and weight of grain/plant (-0.0994) had negative direct effect on grain yield and positive indirect effect via several characters. The residual effect was recorded lower value (0.1233). Thus, indicates majority factors influencing the grain yield was considered in the present study. The present findings are in confirmation with Poor et al., [11] , Khan et al. [12] and Singh et al., [10] . (Table 5 ) revealed that Direct and indirect effect for various traits on grain yield revealed that test weight registered highest positive direct effect on grain yield (1.0335) followed by weight of grains/spike (0.1081) and spike length (0.1065). Direct effect of harvest index on grain yield was negative (-0.1277) but it had a positive indirect effect via test weight (0.8346) on grain yield. Similarly, weight of spike/plant (-0.0376) also exhibited negative direct effect on grain yield and had a positive indirect effect via test weight (0.9240), weight of grain/spike (0.0944). Days to maturity exhibited negative direct effect (-0.0224) on grain yield and positive indirect effect via harvest index (0.0448). Grains/spike also showed negative direct effect (-0.1037) on grain yield. The residual effect value was showed very low (0.0352), thus, indicated majority factors influencing the grain yield was considered in the present study. The present findings are in confirmation with Poor et al., [11] , Khan et al. [12] and Singh et al., [10] .
Phenotypic Path Analysis
Genotypic Path Analysis
CONCLUSION
The high heritability values coupled with high genetic advance were recorded for traits canopy temperature index, harvest index, spike length, grains per spike, test weight, grain yield per plant, tillers per plant, 1 st inter-node length, weight of spike per plant, weight of grains per spike, biological yield and plant height, indicating that these characters are governed by additive gene effects and direct selection for these traits would be more effective for desired genetic improvement.
Correlation between grain yield/plant and four characters namely test weight (0.9895); weight of spike/plant (0.8565); weight of grains/spike (0.7921) and harvest index (0.7667) was found positive and significant and therefore selection for these characters can directly be followed for yield improvement in wheat. Path coefficient analysis revealed that some traits viz., test weight, weight of grain/spike and spike length exhibited highest positive direct effect and some traits have an indirect positive effect on grain yield and each trait must be given preference in selecting the superior types.
